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Abstract 
We contribute to the shifting discourse in the information system use literature towards context-
specific theories (rather than general theories) and effective use (rather than just use).  Organizations are 
under great pressure to use information systems effectively but they have few theories to turn to for 
insights.  Motivated by this need, we propose an approach for developing context specific theories of 
effective use.  The approach suggests that effective use can be theorized by: 1) understanding how a 
network of affordances supports the achievement of organizational goals, 2) understanding how the 
affordances are actualized, and 3) using inductive theorizing to elaborate these principles in a given 
context.  We demonstrate the approach in the context of a Canadian health authority’s use of a 
community-care electronic healthcare record (EHR).  We discovered that effective use in this context can 
be viewed at a high level as the accuracy and consistency with which users employ the EHR, and how 
users engage in reflection-in-action, across a network of nine affordances, but that the key is 
understanding how those elements interact with the multiple levels of data needed to achieve the 
organization’s various goals.  Overall, we contribute by offering an approach for developing context-
specific theories of effective use, demonstrating its usefulness in an important context, and discovering 
the importance of understanding in a new way the multilevel nature of information systems.   
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How can we develop contextualized theories of effective use? 
A demonstration in the context of community-care electronic health records   
 
1. Introduction  
The study of system use is the most widely studied topic in IS research (Cordoba et al. 2012).  We 
combine and extend two recent discussions in that literature that are motivated by the need to give more 
actionable and valuable insights for practice.  The first redirects our focus from developing general 
theories to context-specific theories (Burton-Jones and Straub 2006; Hong et al. 2014), in order to take 
seriously the specifics of information systems (Orlikowski and Iacono 2001) and their organizational 
contexts (Johns 2006).  The second introduces a shift from the study of use to effective use, where 
effective use is that type of use that helps attain desired goals (Burton-Jones and Grange 2013; LeRouge et 
al. 2007).   
A recent review of four fields found only a handful of studies of effective use (Burton-Jones and 
Grange 2013 p. 634).  Our work is motivated by two characteristics of those studies.  First, most of these 
studies examine antecedents to effective use—factors that support or constrain it such as users’ skills (e.g., 
Boudreau and Seligman 2005; Palen et al. 2000)—rather than examining what constitutes effective use 
itself.  We seek to address that gap.  Second, the paucity of work contrasts starkly with its longstanding 
importance.  Marcolin et al. (2000) predicted a shift to studies of effective use 16 years ago, but there are 
still only a handful of studies.  This suggests that a challenge could lie in understanding how to theorize 
effective use.  With an approach in hand, research could develop at a faster pace.  The aim of this paper is 
to develop and demonstrate an approach for developing contextualized theories of effective use. 
Like studies that developed approaches for studying system use (Burton-Jones and Gallivan 2007, 
Burton-Jones and Straub 2006), we suggest that researchers examine effective use in terms of its intended 
outcomes and the actions and interactions that constitute it.  Building on Strong et al. (2014), we 
conceptualize the outcomes of effective use in terms of how an affordance network, an inter-related set of 
potential individual actions and associated immediate outcomes, supports the achievement of broader 
organizational goals.  To conceptualize the associated actions and interactions, we use the notion of 
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affordance actualization to propose that researchers can understand effective use in terms of the practices 
that users engage in as they work with a system to achieve their goals.  Our approach suggests that 
researchers use these two ideas, together with an inductive theory building method (such as the Grounded 
Theory Method, GTM) (Glaser and Strauss 1967), to develop context-specific theories of effective use.  
When applying these ideas in organizations, our approach also highlights the need to be sensitive to the 
multilevel nature of organizations and, in particular, to the different levels of data aggregation they require 
and the tensions that can arise and need to be managed as a result.  We demonstrate these ideas by referring 
to a case study of the effective use of electronic health records (EHRs)—a context that is widely agreed to 
be important both theoretically and practically (Greenhalgh et al. 2009; Jha 2010; Kuhn et al. 2015).   
Overall, our paper contributes by offering an approach for developing context-specific theories of 
effective use, demonstrating its usefulness in an important context, and highlighting the value of a new, 
more IS-specific form of multilevel thinking.   
2. Past Work and the Proposed Approach  
We are aware of two studies that have developed approaches for building theories of system use 
(Burton-Jones and Gallivan 2007; Burton-Jones and Straub 2006).  Paralleling their approaches, our 
approach involves the following considerations:  a) definition and assumptions, b) actions, interactions, and 
outcomes, and c) context.  The basic rationale for these considerations is that the resulting theory should be 
clearly scoped, comprehensive, and contextualized.  We discuss each consideration below.         
2.1 Definition and Assumptions  
Effective use (and its synonym, quality use) refers to that type of use that helps users attain desired 
goals, i.e., “using a system in a way that helps attain the goals for using the system” (Burton-Jones and 
Grange 2013 p. 2) or “intelligent effort by direct users... [such that] the effort facilitates desired outcomes” 
(LeRouge et al., 2007, p. 1291).  Burton-Jones and Straub (2006) state that when researchers define their 
construct, they should acknowledge their underlying assumptions.  We acknowledge two.   
First, while this is not a quantitative paper, our approach assumes that effective use is measurable in 
some sense, on a scale from ‘ineffective’ to ‘as effective as possible.’  Ineffective just means not effective.  
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This could include notions such as careless or self-serving use, but would exclude deliberately destructive 
actions, like sabotage, which would reflect a different construct. Maximally effective use could be reflected 
in one or more dimensions, with the dimensions reflecting the researcher’s theory of what effective use 
involves.  Like any theory, these dimensions could be refuted empirically.  Thus, while effective use is 
defined in terms of helping attain desired outcomes, it is not a circular or tautological notion (Burton-Jones 
and Grange 2013 pp. 641-642).  In our example we demonstrate what such dimensions look like.   
Second, we assume that effective use helps attain desired outcomes, not that it guarantees them.  This 
reflects our ontological view that attainment of any outcome is the product of one or more underlying 
mechanisms (Volkoff and Strong 2013).  Effective use is one potential mechanism, but a desired outcome 
could occur without effective use through alternate mechanisms.  Likewise, effective use may fail to cause 
the outcome if another mechanism overrides it.  Effective use simply increases the chance of attaining the 
outcome, reflecting what critical realists would call a ‘demi regularity’ or tendency (Lawson 1998).             
2.2 Actions, Interactions and Outcomes  
Defining a construct requires that we are clear on both what it is (what constitutes it) and what it is for 
(its outcomes) (Morgeson and Hofmann 1999; Sartori 1970).  For example, memory enables the 
recollection of past events (outcome) through storage and retrieval mechanisms (constituent parts).  Burton-
Jones and Gallivan (2007, p. 661) applied these ideas to system use, suggesting that its outcomes are the 
effects (e.g., on task performance) while its constituent parts are the associated real-world actions (e.g., 
users’ interactions with systems).1      
Our approach applies these ideas to effective use.  It does so by drawing on two concepts: an 
affordance network (to understand the intended outcome or purpose) and affordance actualization (to 
understand the associated actions and interactions).  Affordances, originally defined by ecological 
psychologists to explain how animals perceive objects in the environment, are the action possibilities 
offered by an object to an animal capable of executing those actions (Gibson 1979).  This definition has 
                                                            
1 Some researchers use the terms ‘structure’ and ‘function’ to refer to these issues (see, e.g., Burton-Jones and 
Gallivan 2007, Strong et al. 2014).  We have not used those terms here because they can be interpreted differently in 
different research communities, and so may cause needless confusion.     
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been slightly expanded to fit an IS context with its complex, opaque artifacts and groups of actors, as “the 
potential for behaviors associated with achieving an immediate concrete outcome and arising from the 
relation between an artifact and a goal-oriented actor or actors” (Strong et al. 2014. p. 69).  Those behaviors 
can range from basic ones, such as inputting data, to actions that accomplish more complex tasks, such as 
decision-making or coordinating.  From an outcome perspective, these actions serve to accomplish the 
actor(s)’ goals (e.g., for users of an EHR, to improve patient care or reduce costs) but the connection 
between action and outcome can be complex.  By focusing on immediate concrete outcomes, we can 
decompose the complexity of effective use into manageable pieces.  The term affordance network, 
therefore, allows us to describe how larger outcomes are achieved in organizations through a linked set of 
more immediate concrete ones.  For instance, a decision-making affordance at time 3 may require the 
achievement of at least two prior outcomes (right data entered at time 1 and right data accessed at time 2).       
Since affordances are simply potentials for action, purposeful use of the system entails actualizing 
affordances.  This allows us to conceptualize effective use as the effective actualization of affordances 
arising from the relation between the system and its users, and we can reframe our research question about 
effective use as discovering what effective actualization involves in a given context.  An advantage of this 
reframing is that while the ultimate end-goals of system use may or may not be achieved due to intervening 
or external factors, such goals are more likely to be achieved if intermediate concrete outcomes are 
achieved.  Since affordances are defined in relation to an actor, we can also incorporate a variety of 
affordances that relate to different types of actors, tasks, and organizational levels (Strong et al. 2014).   
According to Strong et al. (2014), an affordance reflects an outcome while affordance actualization 
involves the exact way in which the user and system interact in use.  They write (p. 74) “we can talk about 
each of our eight affordances as having a clear organizational outcome … although there are many ways 
each can be actualized.….”  For instance, one affordance in their study of EHRs was capturing and 
archiving data (see p. 68).  The intended outcome of this affordance is to enable staff to document their 
work.  The constituent parts of this affordance becomes observable when users actualize it—in the precise 
way in which clinicians actually enter their documentation in the EHR.     
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Applying these ideas to effective use, our approach proposes that researchers conceptualize effective 
use in terms of the set of affordances that users actualize for a given system.  These affordances relate to 
outcomes that these users wish to attain and these affordance-outcome units can weave together across the 
organization to reflect how affordances and outcomes depend on each other across time and organizational 
levels.  From an outcome perspective, therefore, researchers can understand effective use by understanding 
the different goals that the system is being used to achieve and how the network of affordances links 
together to achieve those goals.  From an action and interaction perspective, understanding effective use 
then involves asking what it means to actualize each affordance effectively in that context.  This is arguably 
an empirical and context-sensitive question best determined inductively.     
By combining these principles, the proposed approach extends and helps to reconcile prior work.  To 
date, the most detailed accounts of what constitutes effective use were offered by Burton-Jones and Grange 
(2013) and LeRouge et al. (2007).  Burton-Jones and Grange (2013) proposed a model they argue could 
apply to any information system in any task, whereas LeRouge et al. (2007) proposed a model to explain 
the effective use of a specific system (telemedicine system) in a specific task (telemedicine service 
encounters).  The two models differed considerably.  Burton-Jones and Grange (2013) focused on the 
representations offered by a system, proposing that effective use can be viewed in terms of how well users 
access representations, obtain a faithful representation of the domain from the system, and leverage high 
quality representations.  LeRouge et al. (2007) focused instead on practices.  Studying the use of video-
conferencing in medical exams, they identified three categories of factors, each consisting of several 
practices, that facilitate desired outcomes.  These included technological aptitude and ability (such as being 
trained in telemedicine practices and focusing on patient care), communication skills (including what and 
how to communicate) and orchestration (mixing telemedicine with in-person exams and medical team 
coordination).  Our approach of breaking down the purpose (or intended outcome) of using an IS into a 
network of interrelated affordances helps us to extend both studies.  By studying how actions, interactions 
and outcomes relate across a network of affordances, researchers can systematically build a picture of what 
effective use of an organizational information system involves.  The patterns that emerge (e.g., resembling 
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those in Burton-Jones and Grange 2013, LeRouge et al. 2007, or neither) can then be determined 
inductively (see Figure 1).     
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Illustrating the Starting Point of our Approach for Studying Effective Use 
 
2.3 Context  
The third factor in the proposed approach is the consideration of context.  We considered the guidance 
offered by Burton-Jones’ and Gallivan’s (2007) principle that when building theories of system use, 
researchers should account for four contextual factors: user, system, task, and time.  While this principle 
has merit, it is unclear which particular aspects of these factors could be relevant in any given setting, or if 
other aspects apart from them could be relevant as well, or instead.  As a result, we suggest a different 
strategy: to leverage inductive theory-building strategies, such as the grounded theory method (GTM) to 
discover the specific affordance network and specific actualizations most relevant in that setting.   
In using GTM, the concepts underlying our proposed approach—the affordance network and 
affordance actualization—act as sensitizing devices to inform data collection and theorizing (Charmaz, 
2006).  That is, researchers can work inductively to identify the salient affordances in a setting, and the 
specific dimensions of actualization that matter, by spending time with users, learning how they see the 
affordances in their context, and determining through interviews and observations what it takes to actualize 
the affordances effectively.  We also propose that researchers remain sensitive to the multi-level nature of 
system use in their context.  We demonstrate this idea later via our discovery of the need to integrate the 
Salient 
affordance 
Affordance actualization 
Effective use ** 
Achievement of 
immediate concrete 
outcome * 
Key:   
*   This figure shows one affordance‐outcome unit.  Understanding the intended 
outcomes of effective use involves mapping out the network of related affordance‐
outcome units.     
**  The dimensions of effective use reflect characteristics of  effective actualization.  
Understanding the constitutive elements of effective use involves identifying these 
dimensions for each affordance‐outcome unit.  
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multilevel nature of the IS artifact (as reflected in different types of data aggregation) with the other 
elements. While the particular findings from any single GTM study will be specific to the setting studied, 
researchers using GTM (or other inductive methods) can generate more broadly applicable insights over 
time (Glaser 1978; Urquhart and Fernandez 2013).      
The next sections demonstrate how we applied our approach in one specific setting.  We begin with 
the context we studied and how we used GTM to build theory in that context (§3).  With that understanding 
in hand, we then discuss affordance actualization (§4) across the affordance network (§5).    
3. Demonstration of the Approach:  Analysis of Context  
We studied effective use in the context of community-care EHR systems.  We begin by discussing the 
general context, then the specific community-care context we examined, and then how we used GTM. 
3.1  The General Context  
Community care refers to care delivered outside hospitals or physicians’ offices, e.g., in schools, 
homes, and community centers.  While our site used the term ‘client’ rather than patient, as some of the 
people they serve are healthy (e.g., new mothers, children needing immunizations, and senior citizens), we 
use the more common term ‘patient’ for clarity.  Community care is growing rapidly in many countries 
because of the aging population, rise in chronic disease, and the cost of acute care (Wysocki et al. 2015).   
We chose this context because it has interesting implications for research on affordance networks and 
affordance actualization.  In terms of the affordance network, this context is interesting because of its 
complexity.  Community care organizations deliver many types of services to many types of patients.  They 
have to provide equitable, high quality care in an environment where demand far outstrips supply.  They 
typically employ staff in many types of roles at different organizational levels making different types of 
decisions, e.g., from front-line clinicians and care teams serving patients’ needs, to administrators making 
region-wide decisions.  An integrated EHR is supposed to support all these users and goals.  In such a 
context, therefore, we might expect the affordance network to be quite complex.  This makes it a rich 
context in which to learn about effective use.    
In terms of affordance actualization, this context is interesting because it is not obvious what effective 
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use involves.  Intuitively, using an EHR to improve care and/or efficiencies must involve putting the right 
data in, getting it out, and using it well.  Such high-level ideas might well be obvious, but the specifics are 
not.  The American College of Physicians recently stressed the lack of understanding of these specifics, 
with Kuhn et al. (2015, pp. 302-303) calling for research on how to “improve [the] accuracy of information 
recorded and the value of information presented,” to “study the authoring process,” and to address the 
“danger of … overstructuring the clinical record.”  We address each of these issues.     
Discovering what effective use involves in this context is also important.  Indeed, it is one of the most 
pressing questions in healthcare administration.  This is because many countries have been influenced by 
the notion of meaningful use that underlies U.S. Government incentives to hospitals and healthcare 
providers to implement and use EHRs (e.g., Xu et al. 2013).  The ‘meaningful use’ regulations reflect the 
U.S. Government’s attempt to specify what it means to use EHRs effectively (Blumenthal 2011 p. 2325), 
such as using clinical decision support rules, entering orders electronically, generating and transmitting 
prescriptions electronically, and recording data for reporting purposes (see https://www.cms.gov/).  At this 
point, the metrics assess quantity of use and they tend to conceive of a system as a collection of features 
that should be appropriated faithfully.  For many healthcare organizations, however, the relevant question 
is not how much, but how well their system is used, and not how faithfully features are appropriated, but 
whether desired outcomes are achieved.  As a result, we expect that our conception of effective use will 
provide a more useful account.  Nonetheless, while our definition of effective use differs from current 
metrics for meaningful use, it fits the conceptual definition of meaningful use well (“use by providers to 
achieve significant improvements in care” Blumenthal and Tavenner 2010 p. 501).  Thus, given that the 
meaningful use regulations continue to evolve, we believe and hope our findings can inform that work.    
3.2  The Specific Context  
The organization we studied was the community care division of a regional health authority in Canada.  
The organization had been investing in an EHR system for a decade and was considering more 
investments, so they found our research question very relevant.  This system (which we call HITS) was 
used by over 5000 users in over 100 sites serving different neighbourhoods.  Each site covered a wide 
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range of community care programs:  home care and palliative care, public health, mental health and 
addictions, residential care, and the interfaces to primary and acute care.  The authority served two sub-
regions, a larger one (South) that had rolled out HITS over a decade and a smaller one (North) that began 
rolling out HITS only 5-8 months before we began our study.  We studied the use of HITS in both sub-
regions and all major programs (excluding residential care, which differed from other programs in relying 
more on external service providers who did not use HITS).  To ensure feasibility, we focused on one site in 
each sub-region and studied other sites as needed.  The two main sites were chosen by leaders of the 
community care organization to be comparable to each other, and representative of all other sites in both 
size and scope of services, and hence in the nature of work being done, types of clinicians, and system use.   
The organization saw the HITS implementation as a chance to create a true platform for integrated 
community care, something they felt was rare anywhere in the world.  The business case called for an 
investment of over CAD$8M and a 2-year implementation.  The rollout took over a decade and its success 
depended on who we spoke to.  Some said it was “a dream” (Focus group 5, Clinical lead, 4/2011), others 
“a monster” (Focus group 20, Clinical lead, 8/2011).            
HITS was used at all organizational levels, but we could broadly distinguish front-line users from 
managerial users.  Front-line users included clerks and clinicians who interacted with patients and who read 
and recorded details of patient encounters in HITS.  Front-line users with access to a patient record were 
listed in HITS as that patient’s ‘involved staff.’ HITS offered various modules for front-line users such as 
referral and discharge modules for recording patient movements in and out of community care, a central 
index for patient demographics, an assessment module for clinicians’ assessments, a planning module to 
create care plans, a medication module for tracking patients’ medications, a case note module for 
documenting patients’ progress, and a notification module for communicating among clinicians.  Public 
health nurses also used an immunization module with a rules engine to guide their decisions.  Various 
middle-level staff (educators, clinical coordinators, and clinical specialists) also supported clinicians in 
using HITS and could join care teams as needed.  Managerial users included a range of administrators who 
could check patient records during audits or appeals and use HITS data for monitoring and decision-
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making.  Such users could select from standard reports or build ad hoc reports.  Some standard reports were 
provided to Provincial and Federal Ministries and to national and international agencies for compliance and 
research, while others were used for organizational decision-making.  Once again, various middle-level 
staff (planners and clinical specialists) supported managerial users in understanding and obtaining data.   
All users depended on HITS, though to different degrees.  Clerks told us (Focus group 2, 4/2011) “we 
depend solely on HITS,” clinicians told us (Focus 6, 4/2011) “HITS is integral to our practice,” a manager 
told us (Interview 9, 5/2011) “If you don’t work on HITS, you wouldn’t be working for us,” and a director 
told us (Interview 29, 9/2011) “We’d be dead without them [HITS reports].”  Dependence was especially 
high for office-bound users.  Managers and directors, in particular, had to make evidence-based, region-
wide decisions and it had been impossible to do so previously because each health discipline and health 
unit had separate paper files.  HITS changed that and administrators relied on it completely.  Most front-
line clinicians, in contrast, spent most of their time out of the office seeing patients, using HITS early in 
the morning to get the data they needed to see patients and then late in the afternoon to chart on patients 
they had seen.  They could take HITS with them on a laptop but for various reasons (slow machines, poor 
wireless reception, unconducive home environments), most of them took a paper file with printouts from 
HITS on which they scribbled notes and then charted their notes in HITS when they returned to the office. 
3.3  Using GTM to Build a Context-Specific Theory  
We used GTM because it explicitly empowers researchers to use existing concepts as a lens from 
which to build inductive theory while being open to unexpected concepts (Glaser and Strauss 1967).  In this 
section, we provide an overview of our use of GTM.  The online appendix provides further details.      
To ensure that we did not overlook potentially important concepts, we designed our data collection to 
maximize our ability to make comparisons.  Constant comparison, the defining activity of GTM, requires 
that data segments be compared to discover dimensions upon which they are similar or different.  We 
therefore sought many different dimensions upon which to compare, such as users’ level of experience with 
HITS (i.e., new users at North, long-term users at South), roles (e.g., nurses, physiotherapists, social 
workers, physicians, and clerks), specialities (e.g., the different community care programs as well as IT 
   
11 
 
staff), organizational level (e.g., front-line staff, clinical leads and educators, middle managers, directors, 
and C-suite executives) as well as other typical dimensions such as age and work experience.  The breadth 
of our sampling also gave us variance across patient types, from largely healthy individuals who are seen 
once or twice to chronic care patients. We modeled our data collection strategy on one of the few prior 
studies of effective use (Agarwal et al. 2010), using focus groups, interviews, observations of system use 
while shadowing front line workers, and document analysis (see Table 1).  We asked users how they or 
others used HITS effectively or ineffectively.  We also conducted shadowing around the time of the roll-out 
of a new software module (a risk screener) to see how users adjusted their effective use to changes in the 
system.  We organized most focus groups by job category so that participants felt free to speak up without 
supervisors present.  We also attended four training sessions to learn HITS, four meetings with the project 
sponsors, and made five presentations to staff to discuss findings and receive feedback.  In total, we 
gathered data from over 150 staff members.   While any one respondent is unlikely to have a 
comprehensive appreciation of the system, this large number and variety of respondents gave us confidence 
that we had a comprehensive picture of what effective versus ineffective use involved at this site.   
 
Table 1:  Data Sources 
Data source  Description 
Focus groups   25 sessions formally recorded and transcribed* 
Interviews   46 sessions formally recorded and transcribed*  
22 sessions not recorded (16 during study initiation and 6 during the study proper) 
Shadowing  16 person days, some parts recorded and transcribed* 
Documents 
 
 
20 Word/PDF documents, e.g., business case, terms of reference, RFPs, newspaper articles 
5 PowerPoint files, e.g., project descriptions, staff workload issues 
4 Spreadsheets, e.g., workload modelling, change request logs    
>500 Emails: mostly administrative but some directly related to our research  question 
Other:   4 training sessions  
4 steering committee meetings in which we received advice and input on the project  
5 presentations to staff to conclude the project that allowed for comments and feedback 
*  In total, our transcriptions amounted to 1555 single‐spaced pages of text.  
 
Table 2 shows our data collection over time.  While our study was carried out over several years, it 
was not primarily longitudinal in that our main aim was not to study change over time.  Rather, our main 
aim was to reach a deep understanding of what effective use involved in that context.  Following a critical 
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realist perspective, we viewed effective use as the mechanism through which actors could help attain 
relevant goals (per Volkoff and Strong 2013).  Thus, our aim throughout the years of our fieldwork was to 
explore relevant affordances and their actualization to unpack and understand this mechanism in the HITS 
context.             
 
Table 2:  Data Collection over Time 
  5/2010‐2/2011 
Study initiation; 
study design in 
South  
 
12 meetings 
3/2011‐4/2011 
Focus groups at 
South; study 
design in North. 
 
11 meetings, 
plus HITS 
training  
5/2011‐11/2011 
Follow‐up interviews 
and focus groups in 
South, and focus groups 
and interviews in North. 
 
32 meetings, plus risk 
screener training  
12/2011‐2/2012 
Shadowing and 
final interviews. 
 
16 person‐days 
shadowing, plus 
11 interviews 
 3/2012‐5/2012 
Study wrap‐
up 
 
5 final 
presentations 
to staff 
6/2013 
Follow‐up, 
confirmation 
 
27 interviews 
with broad 
range of staff 
 
Consistent with GTM (Glaser and Strauss 1967), we coded our data iteratively until we had 
developed a middle-range theory of effective use.  Early focus groups were coded by the two authors 
independently.  We met regularly to compare our codes and definitions until we reached a shared 
understanding.  After that, the transcripts for any given meeting were coded by either one of us present, 
typically the first author.  We used NVivo to store our data and facilitate coding, but we performed all the 
coding and analysis ourselves rather than utilizing NVivo’s automated options.                 
Our awareness of prior research and the dimensions of our approach (especially affordance networks 
and affordance actualization) sensitized us to areas to explore and questions to ask (Charmaz 2006).  
However, we consciously checked for the salience of these concepts in the data and looked for other 
concepts too.  As a result, our early codes proved to be a mix of existing theoretical ideas and new ideas 
emerging in the field.  Over time, we built up about 150 open codes sorted within nine high-level categories 
(affordances, challenges, changes, effective use, enablers of effective use, organizational issues, fit, 
outcomes, and users).  The high level categories were a sorting and data-reduction device that helped us 
manage the volume of data during constant comparison.  We moved back-and-forth between these coding 
levels, identifying new concepts, relating them to higher-level categories, and re-categorizing over time.   
As our coding progressed, we wrote memos to document emerging themes and we had regular coding 
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meetings to discuss them.  This allowed us to transition to selective coding as we focused on the underlying 
themes and mechanisms that seemed critical to effective use.  For instance, we discovered that one category 
of challenges (‘shared understanding’) hid an array of other phenomena, and we began a process of 
oncoding, creating 13 new codes for the problem of inconsistent use.  Likewise, we added three new 
subcategories of effective use (conversation, professional obligations, and uncertainty-in-the-moment) as 
we learned the importance of the subjective practice-oriented elements of effective use.  Over time, this 
process led to the specific dimensions of effective use, affordances, and levels of aggregation, which we 
discuss later.   Naturally, some of our insights emerged only after some time away from the field.  Our visit 
a year later enabled us to reconfirm these insights and conclude that we had reached theoretical saturation.    
4. Demonstration of the Approach:  Analysis of Affordance Actualization  
In our fieldwork, we cycled iteratively between the affordance network and its actualization until we 
reached theoretical saturation.  Through that process, we found nine salient affordances (those that emerged 
from the data as core to the work of the organization and its users): 1) inputting data, 2) accessing data, 3) 
clinical decision-making (simple case), 4) team decision-making, 5) coordinating, 6) clinical decision-
making (complex case), 7) monitoring, 8) reporting, and 9) managerial decision-making.  We focus this 
section on effective actualization of a single, generic affordance because we found that the actualization 
challenges were similar across all nine.  As such, Figure 2 shows a model of effective use for a single, 
salient affordance. The following subsections explain each dimension.  We return to the full set of 
affordances in the affordance network in §5.2   
4.1 Accuracy  
The first dimension of effective use that emerged from our data was accuracy.  It “refers to how well 
information in or derived from the data holding reflects the reality it was designed to measure” (CIHI 2009 
p. 6), and is relevant during data production, interpretation, or transformation. Having accuracy as a 
dimension of effective use is consistent with Burton-Jones and Grange (2013) (their notion of 
                                                            
2 As the aim of this paper is to articulate an approach, with the empirical study being just a demonstration, we do not 
provide all of the supporting data in the paper.   Please see the Appendix for supporting quotes and the Supplementary 
Online Appendix for details on methods.       
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‘representational fidelity’).  While at a surface level the importance of accuracy may seem obvious, we 
found that accuracy was far from simple to actualize in this context.  Broadly speaking it was a function of 
the truth, the whole truth, and nothing but the truth.  While seemingly glib, this legal trinity helped to 
summarize participants’ views.  It reflected the reality that HITS was the legal source of truth on patient 
encounters.  
 
   
 
 
 
 
 
 
 
 
 
Figure 2:  Model of Effective Use – for a Single Salient Affordance 
    
The first subdimension of accuracy covers the plain language meaning of the term—clinicians 
avoided entering errors of fact.  The other two aspects were more interesting and challenging.  With 
respect to the second subdimension, at all levels of the organization respondents stressed the need to 
understand the ‘whole picture’ in its ‘context.’  A clinician stressed that to get the whole picture is “not 
easy, you have to read an awful lot” (Interview 53, 6/2013) and a manager noted that without context, 
HITS data would convey “false information” (Interview 59, 6/2013).  Time and again we were told that no 
EHR could capture the entire picture or context—the challenge was documenting all the relevant pieces in 
that context while still being clear and succinct.  Thus, the third dimension captures the requirement that 
records should capture the whole truth but nothing more.  For example, case notes should be “clear…, 
Accuracy 
‐ Truth 
‐ Whole truth 
‐ Nothing but the 
truth 
 
Consistency 
‐ Utilization 
‐ Place 
‐ Form 
‐ Amount 
‐ Meaning 
Reflection‐in‐action 
‐ Patient 
‐ Clinical and co‐
worker workflow 
‐ HITS workflow 
 
Salient 
affordance 
Affordance actualization  Achievement 
of immediate 
concrete 
outcome* 
influences  influences 
influences 
Effective use 
Key:   
*   This figure reflects the outcome of effectively actualizing one affordance.  In §5.2, we discuss 
how the different affordance‐outcome units chained together across the organization.   
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pithy …to the point [and] there shouldn’t be any writing that people could misconstrue” (Interview 59, 
6/2013).     
As would be expected, issues of accuracy often arose with data inputs, but users could still obtain 
inaccurate interpretations from accurate inputs due to incorrect retrieval (e.g., incorrect parameters in a 
search) or because of insufficient contextual detail in the record and a lack of shared meaning among 
users.  To obtain more accurate interpretations, we found that users tried to read more entries in HITS to 
see the whole picture (e.g., looking at other teams’ records or looking at trends in entries over time), but 
this strategy only worked up to a point and was time consuming.  Reading more records could not enable 
users to see the whole truth (because “the more places that people have to look … there’s going to be 
more … things missed,” Focus Group 10, 5/2011), nor did it limit users to seeing nothing but the truth 
(because reading more data risked masking the important with unimportant details).  There was no perfect 
way out of these trade-offs but we found that users still sought as much accuracy as possible.  Moreover, 
effective users tried to help other users deal with these difficulties by signaling what they needed to read. 
Managers and directors were particularly at risk of inaccurate interpretations because of their distance 
from events at the front-line.  Once again, inaccurate interpretations could stem from inaccurate inputs 
(e.g., if an incorrect checkbox was marked, this would flow through to summary reports), but inaccuracies 
could also occur with accurate inputs.  For instance, different clinicians could record data in different (but 
all seemingly accurate) ways because they interpreted the classification schemes differently, once again 
resulting in inaccurate reports. 
These inaccuracies also reflected the influence of the second dimension of effective use, consistency.  
4.2 Consistency 
Consistency refers to variation among instances of a given type (CIHI 2009 p. 41).  Thus, in our case, 
consistency refers to variation among how users within a given role (e.g., nurses in elder care, or managers 
of public health) and across roles used HITS.  In our data, we found five major types of consistency:        
- Consistency of utilization: whether staff all used a given feature of HITS,  
- Consistency of place: whether staff all input a specific data item in the same place in HITS,  
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- Consistency of form: whether staff all input their records in the same format/structure,  
- Consistency of amount: whether staff all input their records to the same detail in HITS,  
- Consistency of meaning: whether staff all have the same interpretation of the meaning of, and 
rationale for, HITS data  
The relevance of each sub-dimension of consistency depended on the type of use and the type of data.  
Consistency of utilization was relevant in every instance of use because it simply reflected whether actors 
used a given feature in HITS at all.  For example, some team members used the notification feature to 
coordinate care, while others did not.  Lack of consistency of utilization of this feature could lead to 
ineffective use if one user believed information had been shared, while others had not accessed it.   
Consistency of place was relevant mainly when inputting and accessing data and was relevant for 
both structured and unstructured data.  With data entered in inconsistent places, it could take longer for 
clinicians to find the data needed, or they might simply miss the data.  This often led to clinicians 
choosing to enter data in multiple places, which supported good care, but was inefficient.  Consistency of 
form and amount, on the other hand, arose only during the input of unstructured data such as case notes.  
Because of differences in training and experience, personal style and preference, and the absence of 
approved templates, clinicians structured their case notes differently.  As a result, other readers of the 
notes could not find what they needed at a glance, but would need to read the complete note.  This issue 
was exacerbated by the complexity of community care with its many different clinical specialties.  
Finally, consistency of meaning, always critical, was a major concern for structured data, such as 
tick-boxes.  Because different clinicians often interpreted tick-boxes differently, particularly when their 
patient appeared to fall between categories, it was hard to interpret and meaningfully aggregate the 
resulting data.  For unstructured data, clinicians worked hard to craft carefully worded notes but even 
these might be interpreted differently by others, particularly by clinicians in other specialities. 
Just as we had been told that complete accuracy was not the aim, we were told that even though all 
five types of consistency were important, the goal was not complete consistency.  A certain level of 
consistency was essential, however, because it enabled clinicians to quickly obtain the data they needed to 
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provide good care.  Problems with consistency were particularly acute for clinicians with complex patients 
(those with several, interrelated care needs).  HITS was supposed to support such clinicians, but 
inconsistencies in form, amount, and meaning were exacerbated in such multidisciplinary cases.   
As Figure 2 shows, consistency influences accuracy.  For instance, a clinician told us:  
“we [can] gather great information as long as it’s being put in there … consistently … Otherwise, you’re 
not getting true numbers” (Focus group 22, 8/2011).  The influence of consistency on accuracy applied 
equally to unstructured and structured data.  With unstructured data, inconsistent amounts and formats 
made it hard to find the right data and derive an accurate understanding.  With structured data, 
aggregations of inconsistent inputs into reports could be meaningless.   
4.3 Reflection-in-action 
The third dimension of effective use is reflection-in-action.  Whereas accuracy and consistency were 
invivo codes (i.e., words used by our participants), we used “reflection-in-action” to reflect a range of 
behaviors that we initially coded using invivo codes such as “clinical lens” and “professional obligations.”  
These behaviors were similar to notions in the literature such as mindfulness (Trudel et al. 2012; Weick et 
al. 1999) or heedful interrelating (Lanham et al. 2011; Weick and Roberts 1993), but also different, e.g., 
they sometimes lacked the innovation associated with mindfulness or the sociality of heedful interrelating.  
The common thread to the behaviors was the notion of a practice-based rationale driving the behavior, as 
in studies of practical rationality (Sandberg and Tsoukas 2011), reflective conformity (Elmes et al. 2005), 
and collective reflection-in-action (Levina 2005).  In fact, the design of HITS appeared to be predicated on 
users’ displaying such a mindset.  While clinicians sometimes complained about the quantity of data they 
had to enter or read, by reflecting on how others would use the data, or why it was important in the context 
of whole-patient community care, they could better decide what to include or what to read.  
Clinicians have long embraced the concept of reflection-in-action (Jarvis 1992), but often 
simplistically (Boud 2010) and there “remains considerable scope for developing a more sophisticated 
understanding” (Thompson and Pascal 2012 p. 311).  First coined by Schon (1983), reflection-in-action can 
vary from infrequent, intensive reflection, to frequent, effortless reflection.  The former is triggered by rare, 
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puzzling events (Mann et al. 2009 p. 610) and involves “taking time to step back and to ponder the meaning 
of what has happened…and the direction one is taking” (Higgins 2011 p. 584).  The latter is a more every-
day, rapid, and tacit practice, as Thompson and Pascal (2012 p. 316) state: “professional knowledge … [is] 
so ingrained in most cases that when we reflect in action, we are often drawing on that knowledge…without 
even realising [it].”  In our fieldwork, we rarely saw the first type of reflection-in-action, as staff rarely had 
time to just ponder, but in our interviews and observations, the second type (frequent, effortless reflection) 
appeared quite common.  In our review of research on reflection, however, we found little research on 
objects of reflection.  We found three objects of reflection to be salient at all organizational levels:  
- Patients:  Clinicians reflected on the patient they served and managers reflected on the patient 
populations they served.      
- Clinical and co-worker workflow:  Clinicians reflected on their clinical practices and the workflows 
of their colleagues involved in the care process.  Likewise, when managers obtained and interpreted 
data, they reflected on the clinical workflow their staff engaged in.   
- HITS workflow:  Clinicians and managers both reflected on HITS data and functionality when 
interacting with the system or using data from it.   
We found that staff reflected on what, how, and why; what data to enter and obtain from HITS, how to 
enter and obtain it, and why it would help.  The what dimension was associated with accuracy—staff 
focused on entering and obtaining an accurate picture of the patient/patients (hence the link from reflection 
to accuracy in Figure 2).  The how dimension was associated with consistency—staff focused on entering 
and retrieving data in a way that would be consistent with other clinicians’ expectations (hence the link 
from reflection to consistency in Figure 2).  Finally, the why dimension provided a practice-based rationale 
for the activity that not only encompassed the what and how elements, but went beyond them to consider 
other relevant factors in that context (hence the independent contribution of reflection-in-action in Figure 
2).  The arrows from reflection-in-action to accuracy and consistency in Figure 2 reflect anticipation 
(Beckett 1996; Keevers and Trelaven 2011)— clinicians reflected on problems that could occur and 
prevented them by being more accurate and more consistent.  They would think ahead: “I need to put a bit 
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more information in this case note … so the next person … understands” (Interview 35, Director, 1/2012).  
The arrows back to reflection-in-action reflect appreciation (Yanow and Tsoukas 2009)—clinicians noticed 
inaccuracies or inconsistencies, triggering reflection and response.  Through feedback, appreciation could 
then inform anticipation, creating a positive cycle (Boud 2010). 
As we stressed earlier, complete accuracy and complete consistency were not the goals at our case 
sites.  Such ideals would have been the enemy of the good in a process full of ambiguity, uncertainty, and 
time pressures.  That was why reflection was critical.  Reflection-in-action appeared to act like a valve, 
increasing accuracy and consistency to a level judged appropriate by professionals in that setting.  In other 
words, even though accuracy and consistency can be judged relatively objectively, their desired levels were 
determined subjectively, and this determination was a product of reflection.  As much of this reflection 
occurred in the moment of action and was not necessarily shared, there was not always consensus on what 
the desired levels were.  When such discrepancies surfaced, conversations to consciously articulate and 
negotiate consensus ensued, i.e., they engaged in collective reflection-in-action (Levina, 2005).  
4.4 Summary 
To summarize, as per our proposed approach we first identified a set of salient affordances by asking 
respondents about what they did and how and why the system was used in this work.  We then asked them 
further questions to determine what they felt constituted more or less effective use.  From site specific 
descriptions of how the various affordances were actualized, we abstracted more general elements.  
Specifically, we found that accuracy, consistency, and reflection-in-action (with sub-categories) were the 
key dimensions of effective use.  As noted earlier, these dimensions of effective use applied fairly similarly 
across the salient affordances of HITS.  It remains for us to describe these nine affordances in more detail, 
show how they collectively encapsulate the salient aspects of use of an EHR, and explain the role of effective 
use in the actualization of each one.  We now turn to this.   
5. Demonstration of the Approach:  Analysis of the Affordance Network  
In this section, we explain how the effective use of HITS helped achieve relevant goals.   We first 
describe three overarching goals and the salient affordances offered to users by HITS to support these 
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goals.  We then show how the affordance-outcome units wove together across the organization to form an 
affordance network, so we could understand both the parts and the whole of effective use in this context.     
5.1  Mapping out the salient affordances of HITS and the associated goals  
Table 3 presents the salient affordances of HITS, organized according to the three goals of the 
community care organization, as they emerged from our data: caring for the region, caring for each patient 
holistically, and meeting each patient’s specific needs during one encounter.3  The columns of the table 
reflect the four elements of Strong et al.’s (2014, p. 69) definition of an affordance:  “the potential for 
behaviors associated with achieving an immediate concrete outcome and arising from the relation between 
an artifact and a goal-oriented actor or actors.”  The IT artifact in our case was the set of electronic records 
stored in and offered by HITS.  When we focused on what phenomena were described by these records, we 
identified three forms, each associated with one of the three organization’s goals: records of individual 
encounters (individual records), records compiled to describe patients holistically over time (distinctive 
wholes), and records classified into useful categories (categorized populations).  These terms reflected a key 
theoretical insight, namely, that while our approach emphasized the need to engage in multilevel thinking to 
understand the organization, what came through in our data was the importance of the multi-level nature of 
the IT artifact, as reflected in the different levels of aggregation of these three forms of data.  In the next 
sections, we explain how these forms of data were used by goal-oriented actors to achieve immediate 
concrete outcomes relevant to them, and how they thereby helped achieve the organization’s overall goals.   
5.1.1  Caring for each patient’s specific needs during an encounter: the role of the individual record  
Starting at the bottom row of Table 3, when clinicians provided care to patients, they used HITS 
to both inform and document care.  Each clinician-patient interaction was noted in a separate record (such 
as a case note, assessment, and/or care plan) along with the identity of the clinician who input it.  That is, 
the ‘patient record’ as a whole was in fact a collection of many individual records of specific interactions.  
Over time, many individual records could accumulate, e.g., we often saw patients with over 50 records.  
                                                            
3 To foreshadow an issue we return to later, we note that it was not possible to maximize each of these goals 
independently.  Caring for the region required equitable, standardized care, which could work against the needs of 
any specific individual patient.  Likewise, the increasing specialization of healthcare required to deal with all the 
diverse needs of the community worked against the need to also provide holistic, integrated care for each individual. 
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Even though the individual record was the simplest of the three forms of data used, it was the most critical 
in that it served as the foundation for all the others (which aggregated such records, as discussed below).  
 
Table 3:  Details on Salient Affordances 
Organizational goal   Responsible goal‐
oriented actor 
IT artifact 
(records) 
Salient affordances  
(potential behaviors) 
Immediate concrete 
outcomes 
Caring for the region: 
the organization 
must meet the 
region’s health 
requirements within 
financial and 
regulatory 
constraints 
Director/manager 
tasked with 
understanding the 
populations and 
subpopulations being 
served, and allocating 
resources appropriately  
Categorized 
populations  
(classification 
and 
aggregation 
of records of 
specific 
interactions) 
‐ Monitoring 
operations  
‐ Reporting on 
operations 
‐ Making managerial 
decisions 
‐ Improved 
understanding 
‐ Appropriate report 
submitted  
‐ Appropriate 
managerial 
decision made 
Caring for each 
patient holistically: 
the organization 
must provide each 
patient with 
continuity of care 
Clinicians working 
together as a care team 
tasked with providing 
each patient with 
continuity of care  
Distinctive 
whole 
(compilation of 
records of 
specific 
interactions) 
 
‐ Coordinating care  
 
‐ Making team‐level 
clinical decision  
‐ Well‐coordinated 
care  
‐ Appropriate team 
actions 
determined 
Clinicians working 
relatively independently 
on a complex case to 
meet a patient’s specific 
needs from a holistic 
perspective  
‐ Making individual‐
level clinical 
decision (complex 
case) 
‐ Appropriate 
clinical decision 
made 
Caring for each 
patient’s specific 
needs during one 
encounter: 
the organization 
must care for each 
patient according to 
legal standards 
Clinicians working 
relatively independently 
tasked with meeting  
patients’ specific needs 
and documenting each 
such encounter  
 Individual 
record 
(description of 
one specific 
interaction) 
‐ Inputting data  
 
‐ Accessing data  
 
‐ Making individual‐
level clinical decision 
(simple case) 
‐ Relevant data 
input  
‐ Relevant data 
obtained  
‐ Appropriate 
clinical decision 
made  
 
As Table 3 shows, we found that three salient affordances arose out of the relation between clinicians 
and the individual record—the potential to input data, access data, and make simple clinical decisions.  The 
desired outcomes of actualizing each one were straightforward—the relevant data was input (describing the 
interaction and next steps), relevant data was obtained (to inform clinical decision-making), and appropriate 
clinical decisions were made (to provide appropriate care).   
At our research site, patients were cared for by care teams consisting of front-line staff (known as the 
patient’s ‘involved staff’) and supported by clinically-oriented middle-managers (clinical leads and clinical 
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specialists).  In practice, however, some patient needs were simple and could be dealt with by a single 
clinician working independently, e.g., “I’m dealing with a mum, and this will be over within a few visits” 
or “I’m giving an injection at school, and as long as I give the right injection, things are gonna be fine” 
(Focus group 36, Clinicians, 2/2012).  In such cases, users really only used HITS for the individual record.       
5.1.2  Caring for each patient holistically – the role of the distinctive whole  
Health authorities must care for each patient as a whole person, not just each separate need.  For this 
reason, clinicians and care teams found a second way of viewing HITS records to be critical—what we 
call a distinctive whole.  Unlike the individual record, it was not a single, easily identifiable artifact.  
Rather it reflected a form of aggregation of data representing multiple interactions with a patient (such as 
the patient’s history, care plan, current status, and relevant trends) that clinicians compiled at a point in 
time to provide them with an overall picture of the situation.  It was ‘distinctive’ in that it reflected a 
unique human and it was a ‘whole’ in that it reflected the complete picture the clinician required.   
Three salient affordances arose out of the relation between clinicians and this distinctive whole: 
making complex individual-level clinical decisions, coordinating care, and making team-level clinical 
decisions.  The first affordance involved making decisions regarding ‘complex’ patients, such as 
palliative patients, autistic children, diabetic elderly, and the homeless.  In such cases, even if a clinician 
interacted with a patient independently, making appropriate decisions required a broad understanding of 
the patient’s needs.  The potential of this affordance to support clinical decision-making was growing 
over time because, as HITS accumulated data, clinicians were increasingly able to compile a rich and 
informative picture of each patient from HITS records. 
The second, related, affordance was coordinating care across time and providers to ensure 
continuity of care (Haggerty et al. 2003).  HITS did not provide a distinctive whole in one place, e.g., in a 
summary record.  Users had to compile it by finding and piecing together the specific records relevant for 
their purpose. It was widely agreed that compiling it was a challenge, since it was rarely clear which of 
many records would be key to providing a complete picture without overwhelming the reader.  That said, 
having access to a set of records was recognized as providing valuable insights into a patient’s situation. 
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The third affordance was the ability to make a team-level clinical decision.  This was salient for very 
complex cases that required a case conference (Davis and Thurecht 2001), in which clinicians, clinical lead, 
and specialist came together, each with HITS data, to make a decision.  In this case it was not a single 
clinician compiling many records, but many clinicians each bringing the ones they found most critical. 
5.1.3  Caring for the region – the role of categorized populations  
To provide care for the region, rather than just individual patients, senior administrators needed to view 
records in a different way.  Whereas the two prior forms of data concerned a single patient and placed great 
weight on unstructured entries in HITS, the third—what we call categorized populations—was reflected in 
reports, created by aggregating structured data in HITS records.  That is, whereas the distinctive whole was 
formed by compiling records from patient interactions, reports were created by classifying them (Lackoff 
1987), slicing data in different ways to learn more about various phenomena of interest, such as the number 
of patients seen for particular complaints, trends in those numbers over time, and patient loads at different 
sites.  Front-line workers knew little about the reports; “whatever does go up, we don’t see” (Focus Group 
4, Clerks, 4/2011), but they were a key focus of senior administrators (directors/managers) who could 
obtain standard reports written by a group of report writers (planners) or create their own reports. 
Three salient affordances arose out of the relation between administrators and categorized populations:  
monitoring operations, reporting data, and making managerial decisions.  First, by monitoring operations, 
administrators improved their understanding of their groups’ performance.  Second, many of the issues 
being monitored were documented in formal reports.  Many were transmitted to external stakeholders, e.g., 
to comply with Government mandates.  Other reports were submitted internally to management to inform 
managerial decision-making.  As these reports had been almost impossible to compile previously, they were 
highly valued.  The challenge was both to ensure data quality going in, and interpretation.  The desired 
outcome of the decision-making affordance was more appropriate decisions being made.   
To summarize sections 5.1.1-5.1.3, we found that thinking about the IT artifact as a system for 
providing these different forms of data helped to clarify how the EHR was used by staff at different levels 
of the organization (clinicians, teams, directors) to achieve the three goals of caring for the region, for 
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each patient holistically, and for each patient’s specific needs during one encounter.      
5.2  Effective Use Across the Affordance Network   
Integrating the analyses described to this point, Figure 3 shows how effective use played out across the 
affordance network.  The model is constructed as a network of nine inter-related units.  Each unit 
represents the actualization of a specific affordance with its immediate concrete outcome and its relevant 
dimensions of effective use.  Having already described the dimensions and affordances, we focus this 
section on three issues not yet discussed: (1) how the affordance-outcome units wove together, (2) how 
effective use is instantiated in each affordance-outcome unit, and (3) the role of feedback.  
5.2.1  Links among affordance-outcome units   
The starting point for using an EHR is inputting data in an individual record (Box 1).  If the right data 
is entered, clinicians can access relevant data (Box 2), and managers can monitor it (Box 7).  Clinicians can 
then engage in clinical decision-making (both simple and complex, Boxes 3 and 6), team-level clinical 
decision-making (Box 4), and care coordination (Box 5).  The links through Boxes 4-6 reflect the provision 
of care to complex patients.  Coordination can be facilitated if teams come together in a case conference to 
decide how to proceed (Box 4Box 5).  Other times, clinicians can coordinate without need for a case 
conference.   In either case, care coordination supports complex clinical decision-making because each 
clinician is making a decision in full knowledge of other clinicians’ decisions (Box 5Box 6).  Finally, the 
links through Boxes 7-9 represent administrative uses.  The starting point is the monitoring affordance (Box 
7).  A subset of the activities being monitored are then submitted as reports internally or externally (Box 
7Box 8).  Senior administrators can then make decisions based on these reports and the understanding 
gained from monitoring operations (from Boxes 7 and 8 to Box 9). 
 We highlight two points about the links in Figure 3.  First, the links show tendencies, not deterministic 
effects.  For instance, if clinicians input better data, it does not follow that they will necessarily obtain better 
data; it only improves the potential for this to occur, via the accessing affordance.  Likewise, obtaining 
relevant data does not automatically improve clinical decision-making; it only improves its potential, via the 
clinical decision-making affordance.  Thus, the model reflects a network of potential in which effective use 
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is the key to actualizing this potential in each link of the network.   
Second, as noted on the right of the figure, the set of links collectively support the organization’s goals 
to care for each patient’s specific needs (bottom level), each patient holistically (middle level), and the 
region (top level), all within relevant constraints.  Because it was not possible at this community care 
organization to maximize all three goals independently, the challenge for achieving effective use was 
managing the tensions involved in actualizing each affordance effectively within a network of affordances 
each with different goals.   
Consider the input affordance.  If a clinician focuses only on the individual record (writing a concise 
and precise note to support a simple clinical decision using the specialized language of a specific medical 
profession), he or she will not do what is best for subsequent aggregation into a distinctive whole (taking 
time to write a complete and nuanced description of the case and its context, using semantics that multiple 
professions will understand).  Similarly, capturing individual, differentiating nuances for the distinctive 
whole, which allows for many subtle shades of meaning, is the antithesis of the black and white clarity 
needed to support categorized populations (focusing on completing all of the structured data that 
administrators need by highlighting similarities between people through the classification process).  
Effective use fundamentally involves making trade-offs to allow participants to ‘go on’ (Osterlund 2002) in 
their setting, achieving their interests as best they can.  We found that it was through reflection-in-action 
that clinicians made these tradeoffs. Moreover, while reflection-in-action is ultimately engaged in by 
individuals, our model suggests that effective use required collective reflection-in-action (Levina 2005).  
This is because reflection-in-action is required for the effective actualization of each affordance-outcome 
unit across the organization and, in each unit, reflection-in-action involves reflection not just on one’s own 
workflows but co-workers’ workflows too. 
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Key:    
A: Accuracy; C: Consistency; R: Reflection‐in‐action.  Boxes 1‐3: Individual clinicians’ use of records of specific interaction; Boxes 4‐6: Teams’ and 
individual clinicians’ use of compilations of records; Boxes 7‐9: Managers’ and directors’ use of classifications of records.  * Note: Affordances in 
Boxes 2 and 6 are typically actualized by front‐line staff, but can also be actualized by managers as part of a chart audit or patient appeal.   
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5.2.2  How effective use is instantiated in each affordance-outcome unit   
As Figure 3 shows, we found that for most of the affordances, all three dimensions of effective use 
were relevant.  The only exception in our data was accuracy, which was not relevant for coordinating 
(Box 5).  This is simply because this affordance did not involve data production, interpretation or 
transformation.  It was typically actualized by communicating with other clinicians through HITS (via the 
notification feature) or outside it (via conversations or emails).  Thus it did not engage with the data in 
any of the records directly, as did all the other affordances, but with data transmission.   
To this point, we have explained how the dimensions of effective use were instantiated in each 
affordance-outcome unit, but we have not mapped every sub-dimension of effective use (e.g., the truth, 
whole truth, and so on) to each affordance.  When we did so, we found that whenever accuracy and 
reflection were relevant, each of their sub-dimensions was relevant.  In contrast, for consistency, we found 
that different sub-dimensions of consistency were relevant for different affordances.  For instance, 
consistency of form and amount related mostly to data input, whereas consistency of utilization and 
meaning applied to most components of the model.  We omit this analysis from Figure 3 partly for 
simplicity, but also because that level of detail is not relevant for this paper.  If our research objective had 
been to examine all the ways in which consistency could be improved for any given affordance in a specific 
context, we could present such detail.  While we only present our findings at two levels of detail in this 
paper (Figures 2-3) to demonstrate the application of our approach, the proposed approach enables 
researchers to provide additional levels of detail to match the questions being asked.  In this manner, our 
approach is similar to that of Barki et al. (2007), which also allowed for different dimensions of use to be 
relevant in different contexts and allowed researchers to conceptualize the dimensions of use at different 
levels of abstraction.  Our work extends that idea from use to effective use.       
5.2.3  The role of reflection in providing feedback  
Because our aim was to study what constitutes effective use rather than what causes it, Figure 3 does 
not show external factors that could improve effective use (e.g., better training or system design).   
Reflection is an exception, however, because it not only constitutes effective use, but it can also serve as a 
28 
 
cause or generator of it.  This occurs because of its role in learning from feedback.   
Recall that in Figures 2 and 3 we showed links from reflection to accuracy and consistency, and links 
from accuracy and consistency back to reflection.  In Figure 3, we added two more links (from reflection in 
Boxes 2 and 7 back to reflection in Box 1).  This reflects the greater opportunity for feedback from 
reflection given that Figure 3 includes more affordances spread out in time and space.  For clinicians, the 
link from Box 2 back to Box 1 illustrates how reflecting on the data they obtain from HITS when accessing 
patient records could lead them to reflect on how best to input data (e.g., inputting data in a way that would 
make most sense for them and other users).  Likewise, for Directors and Managers, the link from Box 7 
back to Box 1 illustrates how they would reflect on the data they obtain from HITS when monitoring 
operations and this would lead them to encourage clinicians, in turn, to reflect on, and change, data entry 
practices.  Emphasizing the importance of feedback, the Planners said: “And so it’s a loop, there are a lot of 
loops for improvements” (Focus group 28, 9/2011).  As noted before, however, while clinicians adjusted 
their reflection in response to feedback, they did not do so deterministically.  Reflection acted like a valve; 
clinicians changed their practices only to the extent they deemed professionally appropriate. 
5.3  Summary   
Overall, Figure 3 provides a picture of what effective use looked like at our site.  The figure is 
complex, but only as complex as needed to faithfully reflect the complex domain we studied.  Moreover, 
each affordance-outcome unit has a simple structure and the basic links among them are simple too.  We 
confirmed the model with respondents to ensure that it was workable and accurate (per Glaser and Strauss 
1967) and they found it comprehensible, reflective of their situation, and valuable.  In sum, the 
development of our model demonstrates how researchers can use the proposed approach to develop a 
context-specific theory of effective use and the unexpected insights (in this case regarding new ways of 
thinking about levels) that can derive from the inductive nature of the approach.   
6. Discussion  
We believe our research makes three contributions:  offering an approach for building context-
specific theories of effective use, offering a specific theory to explain the effective use of a community 
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care EHR, and discovering a new way of thinking about IT as a multilevel system.   
6.1 An approach for building theories of effective use 
The proposed approach assumes effective use can be conceptualized as a mechanism through which 
desired outcomes can be reached through IT use.  The approach encourages researches to study effective 
use by examining the actualization of an affordance network in a given context.   To do so, a researcher 
needs to: (1) understand the nature of the IT artifact in question, (2) identify the relevant actors and their 
ultimate goals, (3) determine the potential actions and immediate concrete outcomes the IT artifact 
enables for the actors (the affordances), (4) identify the dimensions of effective actualization, and (5) map 
out the network of affordances and the connections and feedback loops amongst the affordance-outcome 
units.  When situated in organizational contexts, understanding effective use also entails a mindfulness of 
multilevel issues, particularly the multilevel nature of the information system being used.     
The approach fills an important gap in the literature.  Researchers have stressed the need to 
understand effective use (Agarwal 2011 p. 1; Agarwal et al. 2010), but few theories account for it.  We 
are also urged to build explanatory, mechanism-based theories (Avgerou 2013).  Context-specific theories 
are particularly beneficial in practice (Ramiller and Pentland 2009).  Ours is the first approach for 
developing an explanatory, context-specific theory of effective use.  The approaches in Burton-Jones and 
Straub (2006) and Burton-Jones and Gallivan (2007) address system use in general (not effective use), so 
they are ill-suited to explaining effective use.  Rather than being tied to any particular context, the 
proposed approach can also be used across a diverse range of systems and organizational settings.          
Our paper builds on the work of Strong et al. (2014) on affordance actualization, and Burton-Jones 
and Grange (2013) on effective use.  However, neither of these papers offers an approach for developing 
theories of effective use.  In addition to drawing on their ideas, we also extend them.  For instance, Strong 
et al. (2014) did not study effective use and the importance of accuracy and reflection are not evident in 
their work.  They did consider consistency, as have others (e.g., Leonardi 2013), but we extended their 
research by studying consistency in more depth, considering its dimensions, causes, and consequences.  
Furthermore, while they took a multi-level approach, they focused on organizational levels, not on levels 
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of data.  Burton-Jones and Grange (2013), in contrast, did not study consistency, nor did they study users’ 
practices, although they did look at data (or more broadly, representations).  Our research helps to build a 
bridge between their work and prior work on practices (LeRouge et al. 2007; Osterlund 2002).  As our 
model shows, data-related issues (such as accuracy and consistency) and practice issues (such as 
reflection-in-action) are not just important independently; they are inexorably intertwined.       
6.2 A theory to explain the effective use of a community care EHR  
Our theory explains what effective use involves in a particular context.  This contributes to the specific 
organization we studied and to similar organizations elsewhere.  First, the specific organization we studied 
embraced our findings.  They told us they benefited especially from our insights on consistency.  In the 
words of one member of their process improvement team, this insight was “golden.”  It was a contribution 
not because it was surprising but because they had been unable to understand how to deal with problems of 
inconsistency.  Our theory broke down the problem into pieces, allowing them to see the dimensions of 
consistency, its causes and consequences, and how problems of consistency could lead to different effects 
at different levels of data aggregation.  Our theory also had a more general benefit in helping the 
organization understand how the effective use of the EHR required an integrated perspective, running from 
low-level inputs to high-level managerial decision-making.  Our findings helped them see how they could 
generate more value from HITS, leading them to launch an internal “project [that] will simplify and 
standardize how community clinicians use [HITS] and how managers define and utilize community 
analytics” (Project Description Document, 4/2015).  
Second, the theory can help other similar organizations by mapping out what they need to do to use 
EHRs effectively.  Many healthcare providers are currently encouraged to use their EHR’s ‘meaningfully.’  
The writers of the meaningful use regulations wrote that the legislation “addressed to varying degrees 
almost all the major obstacles to the adoption and effective use of EHRs” (Blumenthal 2011, p. 2325).  
However, their conceptualization of meaningful use was not theoretically informed, but rather, 
understandably, influenced by a range of legislative priorities.  As a result, efforts to meet those regulations 
will not necessarily result in effective use.  Our theory can serve as a useful reality check for what effective 
   
 
31 
 
use actually involves.  We are not aware of a similar reality check elsewhere in the literature.  While 
researchers have long known of the importance of accurate and consistent medical records (Strong et al. 
1997) and the value of considering records in a practice-centered way (Osterlund 2002), we are unaware of 
any theories of effective use developed for the EHR context, nor any research that shows the necessity of 
bringing these ideas of accuracy, consistency, and reflection together.  As noted earlier, the American 
College of Physicians stressed the need for more research on how to improve the use of EHRs (Kuhn et al. 
2015).  Our research provides answers to several questions they asked, such as how to improve the 
accuracy of records (by understanding the three dimensions of accuracy and the links from consistency and 
reflection to accuracy), how to improve the authoring process (by understanding the importance of 
reflection and three objects of reflection we found), and how to avoid overstructuring the record (by 
understanding the need for compilation, not just classification).  Through a sustained program of research 
using the proposed approach, researchers can develop insights for a wide range of healthcare providers, and 
ultimately policy makers, on what effective use actually involves.                
6.3 The IT artifact as a multi-level system  
An unexpected discovery of our research was the need to consider information systems, and levels, in 
new ways.  Because an EHR is an organizational information system, we began our work expecting to use 
traditional multilevel concepts from an organizational levels perspective (per Burton-Jones and Gallivan 
2007).  Unexpectedly, we found that such concepts did not seem to capture the phenomena we observed.  
Although the organization contained aggregations of individuals (clinicians, care teams, and the 
organization as a whole), focusing on aggregations of people gave us little insight into effective EHR use.  
Motivated by Mathieu and Chen (2011), we began thinking about levels in new ways and found that the 
type of aggregation that really mattered in our context was aggregations of data.  Clinicians recording 
data for a specific interaction were conflicted between focusing on nuanced differences (which supports 
compilation) and similarities (as required for categorization). When linked with the idea of an affordance 
network, we realized that the effective use of the EHR depended on different goal-oriented actors at 
different organizational levels using different aggregations of data to achieve their goals.  Focusing on 
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any one level of data in isolation could impair affordances at other levels.  The resulting theory is a 
multilevel theory—but of a new type.  
Although we cannot be sure that other contexts will exhibit the same levels of data we found, the 
importance of understanding the distinctions among data on instances, parts and wholes (compilation), 
and types and subtypes (classification), is a basic principle of systems analysis and design (Larman 2001).  
The idea that a system offers multiple interrelated affordances is also not too different from the idea that a 
system must support multiple interrelated use cases (Larman 2001).  It seems, therefore, that examining 
effective use can reveal new insights into the nature of information systems and their design.  For 
instance, our study revealed not only the relevance of instances, parts/wholes, and types/subtypes 
(Larman 2001), but revealed how they can exist in tension, and how addressing these tensions, when a 
system is constituted in use (Orlikowski 2000), requires individual and collective reflection-in-action.     
To date, there has been little to no interaction between research on system use (or effective use) and 
research on systems analysis and design.  Our unexpected discovery suggests to us that principles from 
systems analysis and design need not be left aside once the system is developed.  Instead, they can prove 
useful in informing research on how effectively a system is used, and likewise, how research on effective 
use can inform research on systems analysis and design.  We believe there is great promise in extending 
our work in these directions, e.g., to discover how to support users in making good compilations and 
classifications, how to help users address tensions between compilation and classification, how to design 
systems to acknowledge and minimize such tensions, and how to learn if/when one level is more 
important than another level.  It would also be interesting and valuable to discover if there are additional 
levels for some types of systems in addition to the three we found here.              
6.4 Limitations and future research  
Our research has several limitations, and suggests various avenues for future research.  We highlight 
five that we believe are particularly important.  First, by demonstrating our approach in just one context, 
we are unable to claim broad generalizability of either the approach or the theory.  More research is 
needed before such claims could be made.  That said, our experiences with other organizations leads us to 
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believe that to the extent other organizations share similar objectives and use systems for similar 
purposes, our middle-range theory of effective use will be applicable, even if the fine grain details are 
different.  Thus, we believe it applies to many healthcare organizations.  The approach for developing 
such theories is more general, and should apply broadly. 
Second, with respect to the theory itself, even though we examined our case site comprehensively, 
studying different units that had been using the system in different ways and for different lengths of time, 
the picture we painted is still incomplete because we did not consider external stakeholders.  A fuller 
picture could be obtained by considering external parties such as patients, agencies, and the Government.   
Third, we did not consider the antecedents to effective use.  For example, user skills of various types 
will affect how effectively a system is used, but we did not explore that.  What our study does offer is 
areas for future research by pointing out areas where training should help by supporting different aspects 
of accuracy, different types of consistency, and different types of data aggregation. 
Fourth, ours was an observational study that examined effective use according to users’ perceptions, 
but we did not measure those perceptions formally, nor did we try to challenge or extend them.  Mixed 
methods research could help provide quantitative insights to complement the qualitative insights provided 
here (e.g., Pentland et al. 2015). An action research study could also test the adequacy of users’ 
perceptions, e.g., by conducting brainstorming sessions with users to identify valuable affordances not yet 
perceived by staff and then training them on how they could actualize such affordances effectively.   
Fifth, we focused on effective use of a single system. HITS was, however, embedded in a collection 
of systems, and effective use of all of them might entail a different set of dimensions.  Indeed, there are 
also a set of organizational practices that are not system-based.  In the long run, effective organizational 
practice entails optimizing the full network, not just effective system use.     
7. Conclusions 
Overall, this study is a first step in understanding effective use.  We developed and demonstrated an 
approach for developing context-based theories of effective use.  Through our demonstration, we also 
developed a theory of the effective use of a community care EHR.  Our approach, and the specific theory 
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we developed, offer several implications for research and practice.  Hopefully, through a full program of 
research on this topic, our field can provide even more useful insights to practitioners in the field. 
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Appendix:  Illustrations of Effective Use 
 
Table A1 provides quotes to illustrate the dimensions of effective use.  Table A2 provides quotes 
to illustrate effective use by level of aggregation and affordance.   
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Table A1:  Illustrations of the Dimensions of Effective Use 
Construct  Dimension  Definition  Representative Quotes 
Accuracy  Truth  The extent to 
which the data 
entered into or 
obtained from 
HITS reflects 
actual facts  
What I noticed is how carefully she chose her wording when adding 
comments.  For example, in the question about aggression she wanted 
to indicate that the man is frustrated ...and can be very angry, to the 
point of almost being verbally abusive, but that is mostly with family.  
She reworded her one short phrase (trying not to be too verbose) 
several times until she felt it had just the right nuance.  Observation, 
Clinician, 11/2011 
 
[Effective use involves] being complete, thorough, checking the validity 
of the information…. Focus Group 30, Clinician, 10/2011 
Whole 
truth 
The extent to 
which the data 
entered into or 
obtained from 
HITS reflects the 
whole situation 
in context 
Some of their counselling team will just write one or two lines … and it’s 
really quite cryptic, and you just have no idea what was discussed, 
whereas I find at this site there’s more robust meat of, “These are the 
challenges…, this is the plan.”  …for multidisciplinary team working 
together [the practice at my other site is] not the ideal.  Interview 31, 
Clinician, 9/2011. 
 
It’s good you look up the last one [case note] so you know… what 
happened last time.  But [a health] issue can reoccur… It could come 
back, right?  So … if I look back three to five times, it’s safer.  Interview 
48, Clinical Educator, 6/2013 
Nothing but 
the truth 
The extent to 
which the data 
entered into or 
obtained from 
HITS reflects 
relevant facts 
only, not 
extraneous 
information 
 
[Case notes should be] clear…, pithy …to the point [and] there shouldn’t 
be any writing that people could misconstrue. Interview 59, Manager, 
6/2013 
  
I explained that I was interested in exploring how a nurse decides what 
to record where… She started by talking about “nursing judgement” and 
the importance of exact language.  Furthermore, since records are 
accessible, they need to be worded in language that is respectful, with 
the hope that a fellow professional could read between the lines as 
required.  Shadowing, Clinician, 12/2011 
Consistency  Utilization  The extent to 
which all staff in 
a given context 
use a specific 
feature of HITS 
In HITS there’s a form in the central index module, where you can collect 
a person’s ethnicity…some programs do it, some don’t.  Some staff do it, 
some don’t.  … [But] we need this information to be captured ….  Focus 
group 8, Planners, 5/2011 
 
… [We] like to think that we might be screening everybody …. I …looked 
[and] … there were ticks all the way across ... [the region, except] … none 
in District 4….  And I thought, “… what’s happening there?”  Well, it turns 
out they’re doing them, but they’re not putting any results in HITS.  
Interview 33, Director, 11/2011 
Place  The extent to 
which all staff in 
a given context 
input a specific 
data item in the 
same place in 
HITS 
…some nurses are very diligent … putting ...the information where it’s 
supposed to go… Other nurses… don’t get the information where it is 
[supposed to go], or it can be in two places or even three places, and 
they’re still phoning, leaving messages for the other nurse, and leaving 
sticky notes….”  Interview 40, Clinical specialist, 2/2012  
 
There are different places to put it, and where you look … most often 
isn’t necessarily where everybody else would be looking… the 
information is there, but can you find it? … Until everybody figures out 
where their parts are, and where they should go as far as putting the 
information in, it’s, “might as well just throw everything into a pot of 
stew, and then look for your carrot.” Focus group 27, 9/2011 
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Form  The extent to 
which all staff in 
a given context 
input their 
records in the 
same 
format/structure 
…different people chart differently, so … you have to read the whole 
case note to get what you’re looking for … so you’re flipping through just 
to see if they happen to mention it, ‘cause it’s not highlighted. Focus 
group 1, Clinical leads, 3/2011 
 
…we're not taught any standard form of documentation. As physicians, 
anyway. ... there's no … standards that I know of ….  It's all a kind of big 
crazy mess. Interview 41, Physician, 2/2012 
Amount  The extent to 
which all staff in 
a given context 
input their 
records to the 
same level of 
detail  
…there’s tons of variance out there in …what they document and how 
much they document.  And in some cases, I think some nurses are over‐
documenting and in some cases they are under‐documenting.  Interview 
38, Clinical specialist, 2/2012 
 
P36:  I chart the very minimum.  P32:  We’re probably like polar 
opposites because I dump [everything] in there.  P33:…Everybody does it 
just a little bit differently.…  Focus Group 7, Clinicians, 4/2011 
Meaning  The extent to 
which all staff in a 
given context  
have the same 
interpretation of 
the meaning of, 
and rationale for, 
HITS data 
…because that form is accessible to multiple people from multiple 
programs, one will put it in, someone else will come along, will change it 
to something different.  Because their interpretation could be different.”  
Focus group 8, Planners, 5/2011 
 
… we are in this reign of tick boxes and drop‐down menus …  So 
somebody else is going to pick that up later, and infer what they want 
from that data, when I’m saying, “yeah, they’re actually doing a lot 
better than that says.” Focus group 20, Clinicians, 8/2011 
Reflection‐
in‐action 
Patient  The extent to 
which staff 
reflected on the 
patients, and 
patient 
populations, 
they serve  
…the hard part is that HITS is not going to give us the qualitative 
differences that exist between patient populations at different sites ... [so 
we] tried to come up with an agreement collectively [to account for 
that]..... Interview 59, Manager, 6/2013 
 
[Using HITS effectively is] thinking clinically and saying, “OK, what’s, 
what’s important,” … you want to communicate the important things 
[about the patient].  Focus group 26, Administrative users, 9/2011 
Clinical 
and co‐
worker 
workflow 
The extent to 
which staff 
reflected on 
their clinical 
practices and 
the workflows of 
their colleagues 
involved in the 
care process.    
 
... the biggest hazard is when the [report] request comes from...some 
[manager] who doesn’t really ... understand their own clinical process ... 
they know the way it should be happening, as opposed to the way it is 
happening.  ... it looks like a wish‐list … no real link back to how things 
are done, and, that can take a while to sort out.  Focus group 8, 
Planners, 5/2011 
 
… some of the staff are particularly good at [communicating] …So they 
could leave a message on my voice‐mail, they could try to grab me in the 
hallway, but they …can [also] notify me through the system, and then it 
gives me a prompt to look into the case notes, get an update quickly.  So 
it’s very helpful … [Compared to other forms of communication,] if the 
message is attached to the patient record [as it is in the notification 
feature], it’s a little more likely to get to a source that’s seeing the patient 
next.  Focus Group 1, Coordinator, 3/2011 
HITS 
workflow 
The extent to 
which staff 
reflected on 
HITS data and 
functionality 
when interacting 
with the system 
or using data 
from it.   
…a good use of HITS is using the proper …grids, making sure that if I am 
going to put [data] in …, it may take longer to initially put it in, but it saves 
time in the long‐run because then it carries over to all the screens [and] 
reports.  Focus group 26, Administrative users, 9/2011 
 
…you have to be clever because we have to think in terms of computer 
logic.   ...we really have to think of what can the system pick up and what 
can it not, yeah.  It’s tricky trying to do some of these reports.  So trying 
to have the outcome in mind.  What is it you want to look at and then 
looking at the system.  Focus group 30, Manager, 9/2011  
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Table A2:  Illustrations of Effective Use by Level of Aggregation and Affordance 
Level of 
aggregation 
Affordance  Representative Quotes 
Caring for 
patient specific 
needs – Level 
of individual 
record 
Inputting  [You need to be] putting the information where it belongs, entering when it should be 
entered, and being consistent in that [so that other clinicians] can get the information 
that they need … to provide good and safe care. Interview 34, Manager, 11/2011 
 
Moderator: What does using it effectively involve…?  P121: Well, I would think that 
people need to be as concise as they can, and they need to really think about what … 
they need to document. Interview 35, Director, 1/2012 
Accessing  I would say [we are] using it effectively when we can get the information we need out 
of that system … for our patients. Focus group 28, Planners, 9/2011   
A clinician who does it effectively goes into the record with “what do I need to do to 
provide care,” … [They] prioritize … for example, what kind of medications the patient 
is on.  …Are there any safety issues? … Who’s seeing them?  … So being able to sort of 
pry out of all [that] massive amount of information and say “this happened four years 
ago, I don’t need to know this.  …but this happened four years ago, and I need to know 
that.  I need to use that.”  Focus group 11, Educator, 5/2011 
Clinical 
decision‐
making 
(simple case) 
[If] I’m going to see a child in a community for a feeding issue, … the really proactive 
dietitians … will put in notes and they’ll know that I’m going to be going to see this 
child … there’ll be a note in there like, this child is starting medication on this day, so I 
might think, “well, why don’t I wait a week until he’s been on the medication for a 
little while, and then I’ll go in and see him to get a more accurate view of what things 
are looking like.”  Focus group 7, Clinicians, 4/2011 
 
So, when we’re giving shots at the school there’s a lot more risk because the parents 
aren’t there saying, “Uh, are you supposed to give that?”  …  So … we have to review 
[the information from HITS], and we have to use all these documents and our brains to 
be like, “OK, is this all making sense?  Focus group 10, Clinicians, 5/2011 
Caring for 
patients 
holistically – 
Level of 
distinctive 
whole 
Team 
decision‐
making  
I’m trying to make a real push to have more interdisciplinary case conferencing and a 
bit more of a systematic approach to how they’re discussing patients between 
disciplines, and within teams.  And … they could use HITS as part of that, to pull off, 
you know, for example, all patients that had three or more disciplines involved, and 
then have cases, case discussions based on that.  …there could be much more 
potential to do that.  Interview 34, Manager, 11/2011 
 
The teams at each of the units, I think they’re all working a lot more closely together.  
[Previously] OT’s would work just with OT’s and the PT’s would work separately 
together and the nurses would work separately. But ... they are starting to work 
together, because everybody can now see the care plan…see what each other is doing, 
and … read each other’s notes.  Interview 22, Manager, 8/2011 
Coordinating  [If] a patient is struggling or not doing well, and [their clinicians is away] I can see them 
on an emergency basis.  …  If there’s a plan [in HITS] that says, “They may deteriorate 
in the next two weeks … and if that’s the case, I recommend increasing this or doing 
that.”  I’m able to read that, see the patient, make sense, put [the plan] in place …. 
And then we can CC that note to the GP [for the] things that he needs to follow up on.  
…  There’s sort of a loop of communication, and the patient is served.  Focus group 23, 
Clinicians, 8/2011 
 
So if I want to let the mental health case manager know that I’ve done X case note and 
that X happened without bothering to phone her, or him, I can just press notify and 
then it’ll link them to my case note.  … and you can select individuals or you can select 
teams… it’s a great way to make sure that they get in the loop.  Focus group 6, 
Clinicians, 4/2011 
Clinical 
decision‐
So if anybody does call a palliative patient for on‐call, they’ve got all that wealth of 
information – which is their care plan, their case notes, their medications, what 
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making 
(complex 
case) 
doctors are involved – to be able to now go through that and give a really good advice 
in the middle of the night for a palliative patient.  That’s worth 10 out of 10 as far as 
I’m concerned. Interview 40, Manager, 2/2012 
 
I think it’s improved the …ability to understand the person’s story …. [and] address an 
issue quicker ….  So for example a woman with pre‐natal depression who was using the 
newborn hotline … calling and calling and calling … triggered the nurse to then connect 
with the home nurse, to say “what’s up?  This woman needs to be getting extra care 
from a psychiatrist” … And that created a conversation between their regular nurse, 
the nurse here, the psychiatrist to come up with the game plans that would help the 
woman.  I think that happened a lot quicker because the nurse here could see what 
this person was doing, but then she could also see the services she was getting from 
the other nurse.  Interview 18, Manager, 8/2011 
Caring for the 
region – Level 
of categorized 
populations 
Monitoring  So we look at different teams, different parts of the city, different volume indicators, 
and we monitor trends.  … [For example], we track what percentage of our activity is 
in a clinic versus delivered at home.  That’s an indicator of efficiency.  We’ll look at 
what percentage of our contacts with patients is over the telephone versus face‐to‐
face.  Again, that’s a measure of efficiency.  …   We also look at our responsiveness.  
We have a priority setting system, and if a patient has a more urgent need, we need to 
see them more quickly.  If they have a less urgent need, we’ll see them in a week or 
two weeks or what have you.  And then we monitor the responsiveness….  Interview 
29, Director, 9/2011 
 
We can say, “This is how many Chlamydia’s we’ve treated …  We can say we have 
1,000 patients showing up at one youth clinic.  We can say that we don’t have enough 
time at that youth clinic because we have this many patients.  We can say – I mean, I 
can log on right now and I can tell you how many post‐partum mums we visited in any 
given time period.  I can tell you how many of those were exclusively breastfeeding.  I 
can tell you how many of those we saw for emotional adjustment.  Interview 38, 
Manager, 2/2012 
Reporting  Well, [data is] definitely filtering up, and we’re making tremendous use of it.  We 
monitor it constantly, and …we can use it to inform the decision‐making that we’re 
involved in [such as] resource allocation….  In addition, of course, information is being 
pulled from HITS to meet the reporting requirements of the provincial government….  
(Interview 29, Director, 9, 2011). 
 
From HITS, we pull data about patient visits.  … [For example], the inner city babies are 
being born way back when—these condos were all built thinking people would have a 
baby and then they’d leave.  Well, they’re not [leaving], you know.  So I have a tiny 
little team up there that’s running ragged.  And now I can look at HITS reports and say, 
“Hey guys, you know, look at all these numbers,” … there’s great benefits in that.   
Interview 13, Manager, 5/2011 
Managerial 
decision‐
making 
I use it to look at where to put new resources.  Because we’ve got seven offices in the 
city, so I have to coordinate to make sure that we’ve got our wait list pretty equitable.  
I don’t want children waiting longer in one area of town than in another.  So I rely 
heavily on HITS to make those decisions.  So I’ll take the wait list and then it divides it 
all by health area—but it’s only as good as the user puts it in….  I look at all the graphs 
and then—I mean it’s also clinical judgment, too.  …And then I made a decision to put 
that person at Arches one day a week extra.  ... Tough decisions, though…  Focus group 
5, Manager, 4/2011 
 
It allow[s] us to plan and to have a look at what the current status is of service 
delivery, and where we may need to be going into the future with changing 
application of resources, or new programming—it gives us multiple levels of 
information for planning purposes.  We have so much more data now…. We never had 
any of that before.  It was all anecdotal.  Focus group 15, Managers, 5/2011 
 
   
   
 
39 
 
References 
Agarwal, R. "Editorial Notes," Information Systems Research (22:1), March 2011, pp 1-4. 
Agarwal, R., Angst, C. M., DesRoches, C. M., and Fischer, M. A. "Technological Viewpoints (Frames) 
about Electronic Prescribing in Physicial Practices," Journal of the American Medical Informatics 
Association (17) 2010, pp 425-431. 
Avgerou, C. "Social Mechanisms for Causal Explanation in Social Theory Based IS Research," Journal 
of the Association for Information Systems (14:8), August 2013, pp 399-419. 
Barki, H., Titah, R., and Boffo, C. "Information System Use-Related Activity: An Expanded 
Conceptualization of Information System Use," Information Systems Research (18:2) 2007, pp 173-
192. 
Beckett, D. "Critical Judgment and Professional Practice," Educational Theory (46:2) 1996, pp 135-149. 
Blumenthal, D. "Wiring the Health System -- Origins and Provisions of a New Federal Program," The 
New England Journal of Medicine (365:24), Dec 2011, pp 2323-2329. 
Blumenthal, D., and Tavenner, M. "The "Meaningful Use" Regulation for Electronic Health Records," 
The New England Journal of Medicine (363:6), August 2010, pp 501-504. 
Boud, D. "Relocating Reflection in the Context of Practice," in: Beyond Reflective Practice: New 
Approaches to Professional Lifelong Learning, H. Bradbury, N. Frost, S. Kilminster and M. Zukas 
(eds.), Routledge, Abingdon, UK, 2010, pp. 25-36. 
Boudreau, M.-C., and Seligman, L. "Quality of Use of a Complex Technology: A Learning-Based 
Model," Journal of Organizational and End User Computing (17:4) 2005, pp 1-22. 
Burton-Jones, A., and Gallivan, M. J. "Towards a Deeper Understanding of System Usage in 
Organizations: A Multilevel Perspective," MIS Quarterly (31:4) 2007, pp 657-679. 
Burton-Jones, A., and Grange, C. "From Use to Effective Use: A Representation Theory Perspective," 
Information Systems Research (24:3), Sept 2013, pp 632-658. 
Burton-Jones, A., and Straub, D. "Reconceptualizing System Usage," Information Systems Research 
(17:3), Sept 2006, pp 228-246. 
Charmaz, K. Constructing Grounded Theory: A Practical Guide Through Qualitative Analysis Sage 
Publications, London, 2006. 
CIHI The CIHI Data Quality Framework Canadian Institute for Health Information, Ottawa, Canada, 
2009. 
Cordoba, J.-R., Pilkington, A., and Bernroider, E. W. N. "Information Systems as a Discipline in the 
Making: Comparing EJIS and MISQ between 1995 and 2008," European Journal of Information 
Systems (21:5), Sept 2012, pp 479-495. 
Davis, R., and Thurecht, R. "Care Planning and Case Conferencing: Building Effective Multidisciplinary 
Teams," Australian Family Physician (30:1), Jan 2001, pp 78-81. 
Elmes, M. B., Strong, D. M., and Volkoff, O. "Panoptic Empowerment and Reflective Conformity in 
Enterprise Systems-Enabled Organizations," Information and Organization (15:1), 2005, pp 1-37. 
Gibson, J. J. The Ecological Approach to Visual Perception Taylor and Francis, New York, 1979. 
Glaser, B. G., and Strauss, A. L. The Discovery of Grounded Theory Aldine, Chicago, 1967. 
Glaser, R. Theoretical Sensitivity The Sociology Press, Mill Valley, CA, 1978. 
Greenhalgh, T., Potts, H. W. W., Wong, G., Bark, P., and Swinglehurst, D. "Tensions and Paradoxes in 
Electronic Patient Record Research: A Systematic Literature Review Using the Meta-Narrative 
Method," The Milbank Quarterly (87:4) 2009, pp 729-788. 
Haggerty, J. L., Reid, R. J., Freeman, G. K., Starfield, B. H., Adair, C. E., and McKendry, R. "Continuity 
of Care: A Multidisciplinary Review," British Medical Journal (327), Nov 2003, pp 1219-1221. 
Higgins, D. "Editorial: Why Reflect? Recognising the Link between Learning and Reflection," Reflective 
Practice (12:5), Oct 2011, pp 583-584. 
Hong, W., Chan, K. Y., Thong, J. Y. L., Chasalow, L., and Dhillon, G. "The Role of Context in Theory 
Development: A Framework and Guidelines for Context-Specific Theorizing in Information Systems 
Research," Information Systems Research (25:1), March 2014, pp 111-136. 
40 
 
Jarvis, P. "Reflective Practice and Nursing," Nurse Education Today (12) 1992, pp 174-181. 
Jha, A. K. "Meaningful Use of Electronic Health Records: The Road Ahead," Journal of the American 
Medical Association (304:15), Oct 2010, p 1709. 
Johns, G. "The Essential Impact of Context on Organizational Behavior," Academy of Management 
Review (31:2) 2006, pp 386-408. 
Keevers, L., and Trelaven, L. "Organizing Practices of Reflection: A Practice-based Study," Management 
Learning (42:5) 2011, pp 505-520. 
Kuhn, T., Basch, P., Barr, M., and Yackel, T. "Clinical Documentation in the 21st Century: Executive 
Summary of a Policy Position Paper from the American College of Physicians," Annals of Internal 
Medicine (162:4) 2015, pp 301-303. 
Lackoff, G. Women, Fire, and Dangerous Things: What Categories Reveal About the Mind Chicago 
University Press, Chicago, 1987. 
Lanham, H. J., Leykum, L. K., and McDaniel, R. R. "Same Organization, Same Electronic Health 
Records (EHRs), Different Use: Exploring the Linkage Between Practice Member Communication 
Patterns and EHR Use Patterns in an Ambulatory Care Setting," Journal of the American Medical 
Informatics Association (19:3), May-Jun 2011, pp 382-391. 
Larman, C. Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design, and 
the Unified Process Prentice Hall, 2001. 
Lawson, T. "Economic Science without Experimentation," in: Critical Realism: Essential Readings, M.S. 
Archer, R. Bhaskar, A. Collier, T. Lawson and A. Norrie (eds.), Routledge, UK, 1998, pp. 144-169. 
Leonardi, P. M. "When Does Technology Use Enable Network Change in Organizations? A Comparative 
Study of Feature Use and Shared Affordances," MIS Quarterly (37:3) 2013, pp 749-775. 
LeRouge, C., Hevner, A. R., and Collins, R. W. "It's More than Just Use: An Exploration of Telemedicine 
Use Quality," Decision Support Systems (43) 2007, pp 1287-1304. 
Levina, N. "Collaborating on Multiparty Information Systems Development Projects: A Collective 
Reflection-in-Action View," Information Systems Research (16:2), June 2005, pp 109-130. 
Mann, K., Gordon, J., and MacLeod, A. "Reflection and Reflective Practice in Health Professions 
Education: A Systematic Review," Advances in Health Sciences Education (14) 2009, pp 595-621. 
Marcolin, B. L., Compeau, D., Munro, M. C., and Huff, S. L. "Assessing User Competence: 
Conceptualization and Measurement," Information Systems Research (11:1) 2000, pp 37-60. 
Mathieu, J. E., and Chen, G. "The Etiology of the Multilevel Paradigm in Management Research," 
Journal of Management (37:2) 2011, pp 610-641. 
Orlikowski, W. J. "Using Technology and Constituting Structures: A Practice Lens for Studying 
Technology in Organizations," Organization Science (11:4), July-August 2000, pp 404-428. 
Orlikowski, W. J., and Iacono, C. S. "Desperately Seeking the "IT" in IT Research - A Call to Theorizing 
the IT Artifact," Information Systems Research (12:2), June 2001, pp 121-134. 
Osterlund, C. Documenting Dreams: Patient-Centered Records versus Practice-Centered Records 
Unpublished Doctoral Dissertation, MIT, 2002. 
Palen, L., Salzman, M., and Youngs, E. "Going Wireless: Behavior & Practice of New Mobile Phone 
Users," in: Proceedings of the 2000 ACM Conference on Computer Supported Cooperative Work, 
W.A. Kellog and S. Whittaker (eds.), ACM, Philadelphia, USA, 2000, pp. 201-210. 
Pentland, B. T., Recker, J., and Wyner, G. "A Thermometer for Interdependence: Exploring Patterns of 
Interdependence Using Networks of Affordances," in: Proceedings of the 36th International 
Conference on Information Systems, Fort Worth, TX, 2015, pp. 1-11. 
Ramiller, N. C., and Pentland, B. T. "Management Implications in Information Systems Research: The 
Untold Story," Journal of the Association for Information Systems (10:6), June 2009, pp 474-494. 
Sandberg, J., and Tsoukas, H. "Grasping the Logic of Practice: Theorizing Through Practical 
Rationality," Academy of Management Review (36:2), April 2011, pp 338-360. 
Schon, D. A. The Reflective Practitioner: How Professionals Think in Action Basic Books, NY, 1983. 
Strong, D. M., Lee, Y. W., and Wang, R. Y. "Data Quality in Context," Communications of the ACM 
(40:5), May 1997, pp 103-110. 
   
 
41 
 
Strong, D. M., Volkoff, O., Johnson, S. A., Pelletier, L. R., Tulu, B., Bar-On, I., Trudel, J., and Garber, L. 
"A Theory of Organization-EHR Affordance Actualization," Journal of the Association for 
Information Systems (15:2), Feb 2014, pp 53-85. 
Thompson, N., and Pascal, J. "Developing Critically Reflective Practice," Reflective Practice (13:2), Apr 
2012, pp 311-325. 
Trudel, M.-C., Pare, G., and Laflamme, J. "Health Information Technology Success and the Art of Being 
Mindful: Preliminary Insights from a Comparative Case Study Analysis," Health Care Management 
Review (37:1), Jan-Mar 2012, pp 31-42. 
Urquhart, C., and Fernandez, W. "Using Grounded Theory Method in Information Systems: The 
Researcher as Blank Slate and Other Myths," Journal of Information Technology (28) 2013, pp 224-
236. 
Volkoff, O., and Strong, D. M. "Critical Realism and Affordances: Theorizing IT-Associated 
Organizational Change Processes," MIS Quarterly (37:3) 2013, pp 819-834. 
Weick, K. E., and Roberts, K. H. "Collective Mind in Organizations: Heedful Interrelating on Flight 
Decks," Administrative Science Quarterly (38), Sept 1993, pp 357-381. 
Weick, K. E., Sutcliff, K. M., and Obstfeld, D. "Organizing for High Reliability: Processes of Collective 
Mindfulness," Research in Organizational Behavior (21) 1999, pp 81-123. 
Wysocki, A., Butler, M., Kane, R. L., Kane, R. A., Shippee, T., and Sainfort, F. "Long-term Services and 
Supports for Older Adults: A Review of Home and Community-Based Services versus Institutional 
Care," Journal of Aging and Social Policy (27) 2015, pp 255-279. 
Xu, J., Gao, X., Sorwar, G., and Croll, P. "Implementation of E-health Record Systems in Australia," The 
International Technology Management Review (3:2) 2013, pp 92-104. 
Yanow, D., and Tsoukas, H. "What is Reflection-in-Action?  A Phenomenological Account," Journal of 
Management Studies (46:8), Dec 2009, pp 1339-1364. 
 
